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(57) Abstract: 

PROBLEM TO BE SOLVED: To rationally and efficiently 
execute process design by identifying the surface states of 
various inside walls and setting up a working condition in a 
predicted working condition area on the working device. 

SOLUTION: A surface state identifying computer 106 
identifies the current predicted surface states of various 
inner walls of the processing device. Surface data expressing 
the identified surface states of various inner walls are stored 
in a surface state storage device 107. A design computer 110 
predicts working reagents and a process window to be used 
for forming a prescribed material layer on the surface of a 
base (e.g. silicon substrate) to be processed by a chemical 
reaction simulation computer 1 08 based upon the surface 
states identified by the computer 106. Then the processing 
conditions in the process window predicted by the computer 
110 is set up on the processing device. 
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st^^^^ffln > 1 0 6^€>at$nfc^ftofin 

X^^f^^coa®^^*5J;tXS^o^®^^^^^^^ 

tit, {fc^KJ&v'S a U-->3 >JS3 >tfzL-^ 1 0 
8 fcffl^Tffc^Efci'S a. U-f>3 >£^fr L. 

£«SRU 

[0116] z©:/D-fe;*&ff (yDtX^-f > 

F£) fi, ^PtX^MMl^ > tToL™^ nil: 
&£ft£o 

[0 117] ^P-feX*#«a^ffl3>hT3.-^ 1 1 1 

is it ^ □ > t:^-^ 1 1 0 d^ll^tlfcyP 

[0 118] fc^ftfefiSB^D-fe;*^^ Srfcfc, 

strtipr-oiiaowffifls&c vdsb 1 0 l^iciseb 

&ftWLm&?£mmi 1 2, rtsi&Kas:;£«e 1 1 3, & 
wiummfemm 114, H±i^^^g 1 1 5 tcts^;* 

[0119] B2tt, *SiaSWOJnxKBtc*5tt*fllS 
[0 120]*tC,SI2&ffltiT, ^^SS^JCDIJDX^® 

30 \z&v zmiw^mzwiw-? Z> * 

[0 12 1] lit, ^JtJPXS^T^^SS.PpCOmriB^co 

[0 12 2] Sf, CCOtJPX^n-li^CD^IC, sacoiipx 

« m <D m\ 5£ H £ £ T ^ ^> j&» & T & S «. 
[0123] ^^c, CCDiJPXyDir^CDBtffC, 3gu©ljnx 

[0 1 24] teib\z. ^m^mm^mm 107^6, m 

fficoilPX^BF^lgco^®^^ t IT, fife pJiHttoSS^ 
fctD£S-S Ut^201) . 

[0125] stinfc jUqx^b 

^^J£-T^linX^^COm*?!E) ft, SSffhffl 3 > tf il-^ 1 
50 10(Ccfc0IS:ft--r5 (Xt7^2 0 2 ) o 



( 9 ) 
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[0 12 6] C<om, it^&f&i'S. zl U—> a >ffln> 
[0 12 7] StfnfciDXJStt&fcffl^ 

Ac*§^*c, jtax^n*x&»R»t;:i3W-*K imxmmft 

[0128] 7f 7^2 0 2 Ta«ft&iJDXJ8K»£;i3 

fifi»£»tBdc»a!l«SB 1 0 2, X^iM£Si8 1 0 
3. 43«fctfft«j£#W£gfi 1 0 4 SfflUTiMse'r* 
(7f'^ 2 0 3 ) . 

[0129] $l££nfc^-^te, J5fc#El5gJll:3 > fcfa. 

-^116 fcm>T#^«i6x-*i;:*«stu 
^n^^=i>trzL-^i 0 6\z&z>nz>. 

[0 13 0] ^M^til^^ffl3>tr^-^ 10 611, X 
T7^2 0 3 ?l5^^nfc^fiE^tX777 r 2 0 2 T 20 

7^2 0 4) „ 

[0131] flF^-r*«^ii. yD-trx^-r > k ^ ixff- 

mfHv (K5fe;*nfciraxKBrtB©*©#I8**jELj&»ofc 

1 1 tc^D-feX^-f > H^cOx-^^jSL/, yutXi 
#©Si8fb (Xf7^2 0 9) iciitfo 

[0132] «F£ 7 P DirX^-T>H^^ 
ffMtU'. finXgfirtBO^W^ffitfJBJ^IEL < 
T^&i&>o;fcJ§^T&3©T, Xxy ^2 0 3 (D SIM ft 30 

77^2 0 5 ) . 

[0133] :o^777 P 2 0 5 T11 ^®#&iEttg 
B 1 0 7 F^O^MtfJix- 1 t>£3X 0 Eti b, IR 

tD^^(D^@^^^J:rXHta2^j[lDXS^T^^^[D D DC0gij 

s ^ u — i/ a >m o > tr a.- ^ i o 8 &m ^t, xx-> 

y 2 o 3 fc:te#5JnxEttS£anx&fr£$ffl bfc*§£r 40 

■rs. 

[0134] ^<nm^\Z, iraHSySa U—>3 >ffi 

=j>tr^ — ^ i o 8£m>£{fc^£j£->5^i''-'>3> 
Sr^ff-TSiiBtt* irax«Brt©«£;*ftJtttB£-r 

[0 13 5] :©.J:5<i:liDlSirti©fiI«|OSifi«« 

co i& ± t-f £ . a. u-->3 >fflu > tr^.-^ 
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[0 13 6] *tc, Xry^2 0 5i:ii^T. JJDX^B 
[0 13 7] 777^2 1 2l:ii^T, X77^205 

t, 3tax»firts©aj»i<D*ffittiisisiffiT€rfc«^(c 
f*. ^77^2 0 5 t, i^jesntiniigfirtfioSDW 

a-^l 08 SfflH&fb^gJSS'S 3. U ~ f> 3 >CD^^ 
f«$nt, 5t£Oj!raXgBrtilcD^D£tf&£^®tfcii 
IBte^B 1 0 7 tcg&T* (777^2 0 6) . 

[0138] *C. Xf'^2 0 5 \Z&l*Xmfe2tlfz 
mm&mVtmoh £X<D, ft^S^y^alz-yaV^ 

(^77^2 0 7 ) . 

[0 13 9] E#tt«£«fc$fc^»£ra:, iJDX^BF^ 
Bco^ U-z>y«ISffS:5 (X77^2 l 0) . 

[0 140] Sfc. 7f7^2 1 2CiiMT, JJOX^B 
rtS©«D«3<D^ffiJKSg*I^^T^JS:^ofc»^(:t>* Ira 
iSBftgO* ■J-->yffl3i€:fTfc'5 (^77^2 1 

0) o 

[0 14 1] iMJ >ifffig£ LTfi, 7ym%k(DX 

7, \z <t £ ft s ^ m co x 5/ x > 9 m ffi m m *> n 3 . 
[0 14 2] ^ u-->^«l3i»ojaxSlfirt»o*® 

^i^ft^Slfyia U—>3>J8a>fcTa.-*l 0 8 

&^£^@#cS£iEtit£!lB l 0 7 (cgliL (^77^2 1 

1) . 777^2 0 21:15. 

[0143] S*tt***&"r«^tt. 777^206 

Ta»$nfciwxsfirtso«®tt«*aj«!o^ffittji 

ti&fel,, X77 ^2 0 3 tffl — <0flDX;Btt*£ffl^* 
Jf^GJ^DirX^-f > ^77^2 0 2 ^11© 

^ffi^T, IStf'^=]>tfa.-^l 1 OtCcfcO, ttW-TS 
(X77^2 0 8 ) o 

[0 14 4] mm\Z, 7 2 0 8T&W-$*l&:/n 

^2 0 9 ) Kit if. 

[0 14 5] ^a-fez^ftogjgikH, ^nirx^#^ 
SSfkffln >tTzL-^l 1 1 SfflViTfTrcfp. 
[0146] ya-trx^^^if > tT a.-* 1 1 1 

cowtbTtt, mn^u^7,\z^n^'fn^7sm^mm 

[0 14 7] £fc > CCO^iS^^D-feXTtL yiiL' 
[0 14 8] ^tii. X77^2 1 2IC^tiT, IJDX&B 

SIIBtg^B 1 0 7 »::«&&flDX3£Bl*3B<BSffitt»«:-7 
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-aJ^ti^L, To-tv y 2 0 1 c£>&3!£fT5 J: o \Z 

[0149] ia 3 a* ei i (c^-r*fflfiK»S!i3e^a < i 

02, 1 0 3, 1 0 4 ) t LT#n«l»iR»3em- J &fflt> 
fc«^OBI 1 lzfr,-Tf&ftW\femzi >ta-^ 1 1 6 

[0150] ^(C, 0 3 £ffll>T, 01 (C ^ T f& # 1^ £ 
ffl3>lf3.-^ 1 1 6 <D&W^m*WLW-?Z>. 
[0 15 1] (10 2, 10 

3, 10 4) ^67'<^hJl' (»n8*fiO«*d:l/T 

[0152] *tc, wmmmmm <dt,^$ 
sb^6, xf>> 7a o 2 -e^a<*nfc*fc*e£&£tr 

[0 153] #CtC, N=ltL/T. 7.7 7 0 3 

S^SflSTS (XT7/A04) . 
[0 15 4] 7fy 04T, © * ^ ^ h , £fc 

&w&*>vt&mQ Ut^ao5) , i^sean&ft* 

0&/&#o£Mn #7^it:fcJ;tf2&£ < = »l!fi^« 
») &lhtl-?Z> (7f«;?A06) . 
[0155] Xf7^A04T, -^CDX^MU, £ 

N+lilt, 7*7- y zfA Q 4 OffllS:^ 0 

[0156] 04, 0 5 te, 01 IC^-T^®^^^^^ 
n > tf^L — ^ 1 0 6co^S^HS>£^-r^a — — hT 

[0 157] 04, a5£ffll»T, 0 1 ic^-ra 

ffittffiP^ffl a > tf a.-^ 1 06O^3l^Jii<£i^B^-r 

s. 

[0 1 5 8] S4l:^t7f!y^B 0 1 Oolite, ^® 
t*;&sE1&g©l 0 ZC^S^if-^^l^tt^^g 
^&*»J3£*rs«l31T*0 • ^©tt&BBtt&fl 1 0 7 
i^if-^^^loT^/.tUi^CH, Xf7^B 1 1 

[ 0 1 5 9 3 3£ftttJ£8Ett&fi 1 0 HZ&ffiWm?-? 
&«0£&F<J) twS^liTSffi^fii (Sj= (SI 

j. s 2 j } ) &3kmirz>&mikm^~-$ zmiR u &m 
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(Sj) ^^^^I^ItlTMTS i^ry? 
B 0 2 ) „ 

[0 16 0] ft*3. **«0»J-Cfi, Jtal£fiC!>rtg £ L 
Tli, $&i£1fOrtm (Slj) <h, JjDX&^O^ggftg 
( S 2 j > <hO 2 olc&S. 

[0161] iifiOXf7^2 0 3 fC*5tj--5ffi* 

(Slj) <D(*2feffrtH«ffitC*5^T{t* 
10 ft^EJiSi'a.S U-V3>^D>tfi-^l 0 8^1^ 

03) , -to»#oriE»^ft«j«»88«#a i o 2 

[0 162] Xf7^B0 3T-iL^^i^t:(i, Mr 
ftXTy^B 0 UliUfy^BO 2 O & 31 £ lit 9 il 

to 

[01633 7f7^B03 ^ifi 
O^fs/^2 0 3 «C*5liT9l«fi!c»W3fe#a 1 0 2 (C £ 
20 0*aS£tlfc«#©j£#a** 7f7 7 r 2 0 3 OllDIftfl I 
®PS<DjtaI«B*Srt«ffi*3J:tf&®1*tt (S2j) <D® 

# (#7) fb#SJ^ya=l/-->3>ffla>t:a- 
^10 8 £JB^fcffc^KJfc>' * 3. U-->3 >\z& O^fctf 
L (X77^B04) , *©«#®dca>#««f£#«lft 

fsi o 3 tfSiai^nfcstfrojsK^t— s-rs^s^ft 

Ut7^B05) . 
[0164] Xf7^B05 T — ScLJi^W^Ctt* Ml 
ffi^r-y 0 U^b7fy^B04 O #L 31 £ 0 >g 
30 T. 

[0165] Xf7^B05 T-ifcbfcigl^K \t. 
C7f^2 0 3 K43^TftffijBfc#iH036#& 1 0 3 tC £ 

Of$Og& 1 0 5©£EMfc*KffiT*;:<2:K:J:D£ri6 
$*15^&cd/&# (#7) it^&foiszL * U-~>3 

aVlCiDfl'Jl (Xf7yB06) , ^cD^#<Dfi£5r 
^fafBi£#fc1£^a 1 0 4 TSI8asnfca*OSc»i:- 
&-r**>S?&>€:*«»r-r*> (Xf7^B0 7) . 
40 [0166] Xf7^B07 -P — ml 
IEXf-;?B0 U^l/Xfy^BO 6 (DmmZWiQM 

r. 

[0167] Xfy^B07 7? — a U H , ^ifi 

0X77^6 0 2^^^777^6 0 4 1:^^1, {b^ 
S^ya5l/-y3>ffia>t:a-^l 0 8 €:ffll^fc{b 

fii (SL= {S1L, S2L) ) ^^®^^IE1S^© 1 0 7 
\ZMm?2> (X77^B08) o 
[0 168] fiifiO^7-y^20 3 CDffl)«©gI 

so «flitt, iifiox77^Bo i -vmti^nft^m^tm'v 
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*5ti^w»ri:s^^T. mmvtm&femm 1 o 7 \z 
M$tiTi^#i®^i (sj) **-r ^Ettas?- 
f&cDm&mm <Fj) ^tniL&is-r (xf-y^Bo 

9) . 

[0 16 9] ^C, iifiOXf7 y^fy^B 0 2.X 
f7^B04 7^ y y B 0 6 iZ&^Xfttotlfzit 

^Sf^ya^ U-->3 >^=i > 3--^ 1 0 8££H>£ 

^BlO) o 

[0 17 0] 0 6fl, il IZ^-fit^fcfois a U—> 
3>f a>h!j.-^ 1 0 8 ©fflS^HSS^-r 7 n-^-v 
- hT^5. 

[0 17 1] H6$ffiV»T, mi ic^-f tt^SJfc 

a. >3 >ffl=i >fcfa-* 1 0 8 O^^^JH^ri^ 

[0172] 4A^nfe^^i 

(NO) m^^JE^j 
f7?C0 1 ) . 

[0 17 3] *C, I = 1 £*5^T, * 1 SBcOffc^E 
*©^Wtt»*^^J t == 0 K43^5S*^Ottll (H^ 
IBS*5ci:tfi£g) (7t^C02) , fipSlJ t COfM 

Tmm\z&\,*T4t¥Kfc%<Di%?\zm< ti f (t) 

[0174] {b¥£JiS5& ~h F ( t ) 

0 4) , ^CO^-T A * ^tCiS^Tfb^KJS^^ft 
5) . 

[0175] X77^C0 5T-ft^S^^^5e*ttSIJC 

[0176] Xf7^C05 t <b^£ tK&fc 
iiJii L I = 1 + 1 t LTfltrSBXT-s/ :7 c 0 

ojg-r (777^c 0 6). 

[0177] I >N£&ofcfc, ffirSBX^u/ ;/C 0 2/<t 
^ Uf7 -f 0 6 WSa31Tt#en^>, £ft*N®<0*!J»l 

v :/ 0 7 ) o 
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[0178] El 2 tC^-r^S^Ho^O, Xr i ;y2 0 
2i5J:tfXx*.y :/2 0 8t3*5^T, jtJDX^iSftMcD^A 

snfcluiBS'ffittllJcfctt*, s *i an x/h stags 

[0 17 9] COKW-fflSJi, &#tfjtcte, fls^SJSS' 
i= U-~> 3 >^=J>tf^-^ 1 0 8 ^T, fl*§*5 

10 ftTftfTb* S*tt«l:l^tS8ftS4^5^fr£S 

[0180] B7I1 Bl 1 (C^-TISffffin > tT 3.-^ 1 
1 0 fc£ 0 ^n-fe*^ > K££KttT*l»©a!l3!#H 

[0181] ^ctw, 87&ll»T, Bl 1 ^^-riStf-ffla 
10tC<k0^D-feX^'f> K^SrKW-r* 
O fli 31 ^ JH O - #J £ R r £ . 
[0182] ZZT\*. WT*E# 

20 EJWJC, finiynii^©l6!l»€:*JBtC"r*fc«)C tax 
fStifilSIi^TliS^t^^, BP'S, {b^ftfc 

[ 0 1 8 3 3 £1\ #ASftfcSDXJIIttaiJ«#, 

>^=]>hfo.-^108 £JHUfcfl:*KjS>'5 al/-y 

ftfl=««fc43tiT«T (Xt^3 0 1). 
30 [0 1 84] Xfy^30 l\Zl=>^T* ZL<Dit^Kfo\Z 

[0 18 5] #A6tlfc3JDXfflttiS^, 

^ al/-y 3 >^Zl>tfzL-^ 1 08 ^ffi l^c^fb^^^ 

[0 18 6] ^tc, #A^n^iJDX^^^^, CVD£ 

tit fiftStfc, JE^43^t;^^^SO^i^^, 
40 3 0 2 T^5*lfc&# (SitSJt) ^fb^Rrt?^ 

= ii/-y 3 >ffl3>ei-^ 1 0 8 zmi^rzit^frfo 
ys ^ u-->3 >ic «t o^bmr 1x77^3 0 3 ) 0 
[0 187] ^c, #Ae>nfcflnxfflKS6*^ ^aco^ 

IK^ (SIS) CD^^T, Wa©*t^©»Bt€:fi!cfi$-a:4 

^^^^l^Mrol^^^Ltbt (Xf7^30 
4 ) . 

[0 18 8] ffirffiL/t. X77^3 0 2 Tft*e>nfct 
50 ^^CD^^, Xf7 7 3 0 4 -CMi^^lC^^ £nfclE*7 
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[0189] (§3 2 tC^t*XT L ^'7'2 0 1 
2 0 5tZ*5^T, ^Stf&fEt&gill 1 0 7 ftCD^®**^ 

xs?. : tv~J2 i i -ett, {b^sj&v^ a is -is a >mzi 

> bTa.-^ 1 0 8 ^fflUAdb^lSySa U - v a > iC 

[0 19 0] COck^Clt, **SS0y<&inixKB<z>fiJ 
fflt&fc, ^S^I!5t^I l 0 7 o^i^Ir-^li 

x-*#£E#SgiB«gfl 1 0 7 tc»j|ft$nT^^i^S 

[0 19 1] jto)Xi£®l*3ig, *|HS£0iJTte, C 

VD^il 0 1 (DC VD^ii&^tftfXf&ii^cDftlgCD 

[0 19 2] »fflf[#*\ #JAtf, tt«. 

[oi9 3] 2*>\z, ^(o&m^ommiz^^x^s 

[0 19 4] #*2fi0lI©j!nJl8e©fflffi£#fC. 
^M^^aSit^^l 0 7 ©^ffittttx-^^if^-r* c 
^ry^2 0 l*J:^f:y^2 0 5 C45tf5 

[0 195] Xf7y2 0 5 &M4£figfB11 

1 0 7 ft<D&WVt&7 : —9&&Q±.tfft&\Z* <b3* 
M^'>5jLl/-f>3>ffi3>fcf^.-^l 0 8 ^fc{b 

[0196] ^^l^Jtfi, ^®t£$ifEtt=£(S 1070 

[0197] -r^^-&, SffittSBT*-* (SO tcttb 
ntzmmv en £3£*l. cn^&^&ftjti&ch-f 

[0198] F (J) !*, #J A If, lC^ig£ tl 

[0199] F (J) = (nl+l) / (NJ + 1) 
::t, n m. ^f7^2 0 5 T, ^M^ffi ( S J) tfi 
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®1*3g (S J) *<£ffitt£gflB1iKlff 1 0 7 fc»ft£nT 

[0 2 0 0] Lfc^oT, Xr7^2 0 6 Sfe[j;7T7 
7 2 1 1 fC*5^T* 3: fete. Tj-^U-^dcfcO, 31® 
91 (S J) *D£>T^®#:&f5tg:££fl 1 0 7 

F (J) = 1 . 0 

10 [ 0 2 0 1 ] It^T, »5M««^SS$nT 

[0202] sn^, toxmmft&(D&mtkm<Dmm$:% 

[0 2 0 3 ] **S«»J<OllDXSe-rtt, 
8B1&SS1 0 7 oa#«fi*«*S-*©ffl[J; 0 <b /h £ < 

20 [ 0 2 0 4] ^cD&SlfcJ; 9 , affitftt^- * ^ U 

[ 0 2 0 5 ] &i3, **»WTft llDItltlT, C 

iz. ^fg^^-r* :tt> nrfET&s. 

[ 0 2 0 6 ] ^^JS^JT(i, -SIO^^IOI 

[ 0 2 0 7 ] Wjttf. CVD^i, u^ha*st, 

m^um \z m& b tz * x i - mjb l t *> & i> . 

[ 0 2 0 8 ] ^±co^5S0iJ^e : b^^^c};^tC, #389! 

©iraxffla*Ilg:te«fctf:/n-fex£>f > 
^:^<h•<D«^T^ffiT»ofc3J^xKertl£^5<trxa«<o 

40 [ 0 2 0 9 ] JflXfeKlCti, 3taXSBCDrt & 

^ 6 »^ tw *>ffl5S testis -rs ct^Tfrs. 

[0 2 10] JEJL±, *%0^=&^5S0iJtC^^^^:^^tC^ 

[0211] 

50 fB£>ii 9 



23 

[02123 ( i ) *nm\z &n\*. ^mftm^mmy 

fo<Dmmizm-3^T . smwizizm-rz z ttfoimtK 
[0213] l^^ot, &m&mttm&&m\zmm\z 

[0214] ( 2 ) *§£W\Z UDIglO^i^ 

[0 2 15] (3) ^^Kckntf, 3E@#:&feteg@ 
iZ&mtsnZ>mffiVtMT-?lzm&M&$:7£mis. Z <D 

[mi] *&w<D-^MMT&zmj:%im<D®Lmffi&$: 
it^p y ^ 0-e&£. 
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[^3] m i iz^^m&ftmfe^mtisTmftm&u 

$ (D&w^m&m-f ? u — ^-v — ht^§. 
[04] 0 i iz^r^s^^i^^^n > tr^-^^s 

[05] 0 i tc^-r^s^^f^^^n >\dzx.-^<D^m 

[06] 1 \Z^*t\t^ELfoi' d.^ >mzi >kT 

io [07] 0 i tc^-ristf^n > tr^-^tcct ^D-trT, 

10 1- CVD81, 1 0 2, 1 0 3, 10 4-JDI& 

mfocD^Lft&ftmfe^m. i o 5-»-«ja:r»#T&s>' 

U3>»S§©»«, 1 0 6 -fiDIfiBrtH©a®«!i 
I^^^n>tf^-^, 1 0 7 -SffiJRIIIBitSB, 10 
8 •»ffc¥EJK5'S >mz}>X=L-?, 109 

•»S«««sa«8fi. i i o •••3taxffittSS6*«krx^D-fe 

*friMffi3>ti-^,' i i 2 -um&ftmm&fe 
mm, i i 3 -nmmm&femm* i i4-fi«s»K 

5£gB. 1 1 5 -JE^ffiWIS^gB, ll'6-«ffl«» 



[05] 
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fl^a>;*^;/:/B02;at>'B04i::*i^-r.. fb^SriSvS ^ u - -> a > 

tc* uf-jM^nt^ftoMiwas (sl = {sil,S2D) « 
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SLi&n^f-y Z?B02. B04. AtfBOelCJsi' Tff totltt 
(t^Efc *> 5 i u - •> 3 >ic £ «J *ffl 5 ft 
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I 



201 



KS+ffl 3 > f j. - * 1 10lC«fc »J 
inxfiiSitgjfcT'n-fe^^-r >VJt 



202 



^ 7 1 y 7'202TIJS1 $ ft 7'P "b * ^ -f > K ^ <C \1 S 
X T" v 7*202 r!S it $ ft fc/J0Xffl*St38 IC i * 

/)DXgH7tft'::-fctt3102. 103, SO"104lCJ;-5rv<lfi£»jBlJll: 
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KS«6SIB«K(S107St/1k^R^^5 



NO 



|ye s 
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id X » B rt IS (7> g ft <;> Rstf as € 
^DSttttll3tSK{Si07!zg« 
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11113 J: U rtnxgfef** SiBHfc 
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A01 
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34 
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